Progressive growth of infantile cutaneous hemangiomas is directly correlated with hyperplasia and angiogenesis of adjacent epidermis and inversely correlated with expression of the endogenous angiogenesis inhibitor, IFN-beta.
Cutaneous infantile hemangioma progresses through proliferation and involution phases. Since treatment with interferon, a negative regulator of angiogenesis, accelerates the involution phase, we hypothesized that cutaneous infantile hemangioma is associated with an imbalance between endogenous positive and negative regulators of angiogenesis. We examined 30 specimens of cutaneous hemangioma [proliferative phase (n=15), involuting phase (n=8), and involuted phase (n=7)] and control human skin (n=17), fixed in formalin and embedded in paraffin. Routine histology, immunohistochemistry, and an mRNA in situ hybridization technique were used to measure expression of the positive angiogenic molecules basic fibroblast growth factor (bFGF) and vascular endothelial growth factor/vascular permeability factor (VEGF/VPF), and an endogenous inhibitor of angiogenesis, interferon-beta (IFN-beta). Proliferative phase hemangiomas expressed high levels of bFGF and VEGF/VPF but not IFN-beta (mRNA and protein). The epidermis directly overlying proliferating hemangiomas was hyperplastic, contained numerous dividing cells, and expressed bFGF and VEGF/VPF but not IFN-beta. Epidermis from normal individuals and epidermis directly overlying involuted tumors or at sites distant to the proliferating hemangioma was not hyperplastic and expressed normal levels of bFGF, VEGF/VPF, and IFN-beta. These data suggest that the proliferation of cutaneous hemangiomas and adjacent epidermis is associated with an imbalance between positive and negative angiogenic factors expressed by the neoplasm and adjacent normal tissue.